The need for clearly-defined health research policies 
Introduction
United Nations Secretary-General Kofi Annan recently addressed the issue of Science for All Nations, highlighting that "no nation that wants to shape informed policies and take effective action … can afford to be without its own independent capacity in S&T", and "every nation should develop a S&T strategy that reflects local priorities" 1 (p. 925).
The need to establish health research policies and priorities at a global level has been emphasized, taking into account that the social and environmental contexts that determine disease are no longer national in scope, but increasingly global: health-determining phenomena transcend national borders and political jurisdictions 2 .
The Commission on Health Research for Development (CHRD), created in 1987, worked to determine the status and the factors constraining health and health research in non-industrialized countries. Many of the Commission's findings elaborate on the inequity theme, describing large disparities in how resources are distributed, research priorities are defined, and research capacities are strengthened (or neglected). Four mains actions were recommended: encourage countries to undertake essential national health research, address common health problems through international partnerships, mobilize larger and more sus-Cad. Saúde Pública, Rio de Janeiro, 22(9):1775-1794, set, 2006 tained financial support, and establish an international mechanism to monitor progress and promote financial and technical support for research on health problems in developing countries. The Commission's 1990 report already identified the challenge to establish coherence in research responses to high-priority problems at the national and international levels: "…each developing country will need to set national priorities for research, for using both domestic and external resources…." 3 (p. 88-9) .
A direct follow-up of the Commission's recommendations was the interim Task Force on Health Research for Development (TFHRD), established in 1991. With respect to setting priorities, the Task Force analyzed the problem as follows: "The mechanisms for identifying research priorities often fail to focus attention on the key issues affecting the health of the majority of the population, especially the needs of the most vulnerable and the disadvantaged" 4 (p. 24). Priorities are usually narrowly constructed along disciplinary lines and oriented chiefly towards medical technology. Each interested group -scientists, health policymakers, healthcare providers, and the population/patientshad a different perspective on the issues needing most urgent attention. The policy setting process usually failed to effectively accommodate these differing views to achieve a consensus on goals and strategies for health research 4 .
Some tools and methodologies were developed for health research policy setting, like burden-of-disease analysis, the five-step process, combined-approach methodologies, etc. The importance of fairness and procedural justice in setting priorities is clear, and careful attention to consensus-building increases the likelihood of compliance and adds legitimacy to results. Despite some progress, the methodological debate on policy setting, particularly at the national level, is more open than ever 5, 6 .
Facilitated by the Council on Health Research for Development (COHRED), which replaced the TFHRD in 1993, an increasing number of developing countries started experimenting with and implementing health research policy setting 6 . Few experiences were reported in the international literature, and when so, as very short reports 7 .
However, in our opinion, equal consideration should be given not only to setting policies and establishing priorities, but also on how to implement them into actual programs and projects. The present article describes how this was accomplished in a middle-income country and in a relatively short period of time. While working in the Department of Science and Technology (Departamento de Ciência e Tecnologia -DECIT) in the Brazilian Ministry of Health, the authors designed and conducted the establishment of a National Policy for Science, Technology, and Innovation in Health and the Priority Agenda for Health Research. The article describes the policy's implementation and twoyear follow-up. It also reports in some detail on this innovative and participatory experience, which, although responding to the specificities of the Unified National Health System (Sistema Único de Saúde -SUS), could be reproduced in other settings, given adequate political will and financial support.
Context of the Brazilian health system
The health system was profoundly modified after the 1988 Brazilian Constitution, due to an extensive health reform based on proposals set forth during the 8 th National Health Conference (1986). The basic principles guiding the SUS are: decentralization, comprehensive care (promotion, protection, early diagnosis, prevention, and rehabilitation), universal coverage, equity, and community participation.
Presently, three main health delivery systems coexist in the country: the SUS, which provides free care to all residents in the country (with a population of some 175 million), the Supplementary Health System (SHS) run by private healthcare insurance companies or health cooperatives (covering 35 million paying members), and the Private Health System (PHS), totally private, used only by the highest-income population. Some criticize that although "private", both the SHS and PHS receive government subsidies, because all incurrent costs can be claimed as personal income tax write-offs, thus diminishing state revenues 8 .
Unified National Health System (SUS) numbers are impressive: in 2003, it accounted for 268 million medical consultations, 83 million immunizations, and 12 million hospitalizations 9 . In many circumstances the higher-income population also relies on the SUS, especially in certain renowned public hospitals, emergency care, and some exceptionally efficient SUS programs like organ transplantation, AIDS care, and immunizations.
Funding for the SUS is guaranteed by Constitutional Amendment 29 10 , approved in 2000, according to which Federal funds should increase at a rate of 5% a year and States and municipalities are obliged to spend 12% and 15% of their respective revenues on health. The amendment was instrumental for maintaining certain stability in Federal health expenditures, around 1.85% of the GDP from 2000 to 2003. More importantly, it improved health investments by States and municipalities: in the period 2000-2003, during which time their average expenditures increased from 0.57% to 0.79% and from 0.67% to 0.91%, respectively, of the GDP 11 .
In 2001, distribution of Federal health funds was: (1) 12.2% to municipalities for primary healthcare (PAB -allocation proportional to population size); (2) 40.6% to States and municipalities to fund secondary and tertiary healthcare (outpatient and hospital care); (3) 13.8% to municipalities for special public health programs (PAB variable); (4) 33.4% to pay private hospitals that deliver secondary and tertiary healthcare to SUS patients 9 . Unified National Health System (SUS) governance is shared at the three levels of government as illustrated schematically in Figure 1 .
A landmark of SUS is community participation, guaranteed by a network of more than 5,000 Municipal Health Councils, 27 State Health Councils, and the National Health Council, involving some 100,000 individuals in this voluntary work. The four social sectors are represented in these councils: clientele or community representatives (50%), health providers plus health managers (25%), and healthcare workers (25%). Most of the decisions on healthcare at the three governmental levels, such as budget, construction of health facilities, implementation of health programs, etc., must be approved by health councils 10 . The participatory process reaches its peak during the National Health Conferences: the latest, held in December 2003, involved approximately 300,000 people at three levels: municipal, State, and national. National Health Conferences are an integral part of the Brazilian health system because they play a central role in shaping the country's health policies. In addition to the 12 general conferences held so far, thematic conferences are also organized to deal with more specific issues, such as science and technology in health.
The Brazilian scientific community played a central role in designing the health reform and shaping the SUS. Implementation of the SUS depended greatly on popular demands and was a conquest of our politically-engaged public health scientists. We should mention here the late Sergio Arouca as one of our finest examples of an extremely productive scientist and equally active politician. He chaired the seminal 8 th National Health Conference in 1986 and was elected to the Brazilian National Congress shortly thereafter, where he spearheaded the approval of the health reform in the 1988 Constitution. Governance of the Unified National Health System (SUS). Brazil was the only Latin American country represented in the former ranking and was followed by Mexico (29 th ) in the latter. Research interests and expertise cover a broad spectrum of disciplines and applications, from basic research to internal medicine and numerous others. However, in some crucial areas for the SUS, health research is incipient, notably in health technology assessment and health economics.
Federal
A preliminary estimate of funds invested in health research from 2000 to 2002 showed an annual mean of US$573 million, as seen in Table 1 . The public sector accounted for 72.8%, the private for-profit sector 23.7%, and external funds 3.5% 14 . Until 2003 there was no national policy for science and technology in health, nor a priority agenda, so the choice of health research topics was left entirely to scientists. The Ministry of Health rarely influenced major decisions on health research investments.
Proposing a policy for science, technology, and innovation in health
The new Brazilian Administration which took office in January 2003 emphasized the central role of the national health authority (Ministry of Health) in structuring national health research efforts. It created the opportunity to draft a National Policy for Science, Technology, and Innovation in Health, which was approved during the 2 nd National Conference on Science, Technology, and Innovation in Health held in July 2004, as described below in more detail.
That policy was based on two main principles, the first of which was the pursuit of health equity. Inequity is the Achilles' heel of Brazilian society. Regional indicators, as well as indicators referring to different social groups, show considerable social discrimination concerning health when patterns of morbidity, mortality, access to services, and quality in service procedures are examined. Increasing equity in the health system is the first principle of the National Policy for Science, Technology, and Innovation in Health. Other authors have suggested that research should also increase equity in health outcomes between groups and within nations, because the knowledge generated can be utilized to improve the performance of the health system and, ultimately, health and health equity 2, 15 . The foundations of an effective global health research endeavor should strengthen national health research capacities, together with the commitment to reduce inequalities both within and between countries 16 .
Commenting on the issue of priority setting, the World Health Organization (WHO) director for research policy and cooperation added another key principle: "health research should be based on sound ethical principles and avoid exploitation of vulnerable populations" 17 (p. 1399). There is no doubt that increasing restrictions and rising costs observed in the developed countries regarding experiments in anima nobile within their borders have stimulated the "exportation" of research projects, particularly clinical protocols and vaccine trials. Some of these protocols are expected to be applied in the populations of developing countries under circumstances that would be unacceptable in the country of origin. Strict adherence to ethical standards in health research is the second principle of the Brazilian policy.
A draft proposal for a National Policy for Science, Technology, and Innovation in Health was prepared by the National Health Council sub-committee on Science and Technology, including 56 items. The purpose was to have a backbone document to discuss during the 2 nd National Conference on Science, Technology, and Innovation in Health. It was part of the Conference Manual, a document organized and published by DECIT/Ministry of Health 18 .
Establishing a Priority Agenda for Health Research
The need to focus health research on high-priority problems at the national level has been pointed out in the international scenario over the past decade, as described previously. However, much has been said about the "need to", but not so much about "how to". The political process to guarantee an adequate and broad consensus is not an easy task, especially if one wants not only to involve small scientific committees, but also to extend the horizons to the community at large.
The establishment of a comprehensive agenda for health research priorities in Brazil began in June 2003, when the Ministry of Health appointed a Technical Advisory Committee, comprised of 20 distinguished scientists and health policymakers. This group, in consonance with the National Health Council sub-committee on Science and Technology, proposed 21 sub-agendas to address the specificities and breadth of the health research area, listed in Table 2 (subagendas highlighted in Table 2 were incorporated afterwards, during the 2 nd National Conference on Science, Technology, and Innovation in Health).
The next step was to identify research priorities for each sub-agenda, which began during a national seminar on November 6-7, 2003, convening 408 professionals, especially health researchers (68%), health policymakers, and healthcare providers (32%). Separate seminars were held previously to set research priorities on two subjects: "Dengue Fever" and "Violence, Accidents, and Trauma", with participation by 102 professionals, because these calls for proposals were planned for 2003. Therefore, the final number of specialists and policymakers involved in the entire process was 510. The range of experts involved biomedical, clinical, and public health researchers as well as health policymakers and healthcare providers at the municipal, State, and Federal levels.
The choice of participants guaranteed that all relevant actors and stakeholders were adequately represented. Regarding invited researchers, criteria were experience and publications in the field, as well as a leading position in the national scientific scenario. The choice was based on data retrieved from the national scientific information systems of CNPq, as already mentioned. Healthcare providers and policymakers were chosen at all three levels (Federal, State and municipal), considering their contribution and experience in the specific area of a particular sub-agenda. For both types of participants, the final choices were guided by a strong concern to guarantee a fair distribution as far as gender and State of origin, so that the country's five regions and most of the States were represented. The largest number of participants was from Brasília, the national capital, where the Ministry of Health has its headquarters, followed by Rio de Janeiro, home to the Oswaldo Cruz Foundation (Fundação Oswaldo Cruz -FIOCRUZ), the largest Brazilian Ministry of Health research institute.
Meetings were organized in groups of 15-25 individuals per sub-agenda with coordinators and rapporteurs appointed by the DECIT. Logistic support was provided to make the process of drafting proposals as interactive as possible. At the end of the two-day meeting, proposals were immediately made public to all participants. For each of the 20 sub-agendas, some 15 to 40 priority topics were proposed.
After minor editorial changes, the agenda was submitted to a formal public consultation on the Ministry of Health website for 45 days, aiming to expand the consultation and reach health professionals and the community at large 19 . During this period 1,900 individuals registered online to access the document. A total of 360 comments and contributions were received, analyzed, published, and made available to be discussed during the Conference. All versions of these documents were saved for further consultation.
Second National Conference on Science, Technology, and Innovation in Health
Historical background: the 1 st National Conference on Science and Technology in Health was held in 1994, and although it represented a breakthrough, its organization did not allow ample participation. However, some of the proposals set forth during the Conference, like the creation of a Science and Technology Secretariat, were implemented by the new Brazilian Administration in early 2003.
Political aspects: the 2 nd National Conference on Science, Technology, and Innovation in Health, held on July 25-28, 2004, was an initiative by three Ministries: Health, Education, and Science and Technology. During the preparatory phase, lasting some three and a half months, 307 cities and 24 States (out of 27) organized their local conferences, involving some 15,000 participants. Three hundred and sixty health sector delegates were appointed by the local conferences for the national phase. In addition, 120 delegates were named by the education sector and 120 by the science and technology sector. There were 644 participants, most of whom were health researchers, coordinators of graduate courses, university hospital managers, representatives of the main scientific societies, etc. Figure 3 shows the distribution of participants. The Minister of Health and numerous other high-level government officials were present to open the Conference plenary session.
Logistics: as usual in Brazilian health conferences, State Health Councils organized local conferences and meetings, usually extending through the weekend in order to maximize the opportunity for community participation. In all cases, the proportionality of 50% clientele (community representatives of SUS users), 25% health managers/healthcare providers, and 25% health workers, was strictly adhered to. Delegates elected to represent each State in the National Conference respected this proportionality, which is a standard procedure in Brazilian health conferences. The States provided transportation (ground or air, as needed) to allow participation by their delegations. The Ministry of Health provided meeting rooms, accommodations for community representatives, and meals and local transportation for all participants. This is normal procedure in Brazilian health conferences, and the purpose of the government's contribution is to allow partici- pation by community representatives, who would otherwise be unable to come to Brasília. Community leaders do not interpret this support as a potential conflict of interest; they are absolutely free to exercise their citizens' rights, and they openly and heavily criticize the health policies with which they disagree. Methodological aspects: the two main themes of the conference were: (a) the National Policy for Science, Technology, and Innovation in Health and (b) the Priority Agenda for Health Research. The local, regional, and State conferences discussed the Conference Manual in depth 18 . This publication was organized and published by DECIT/Ministry of Health on behalf of the National Health Council sub-committee on Science and Technology. It included 56 items describing the proposal for a National Policy for Science, Technology, and Innovation in Health, and also the Priority Agenda for Health Research, drafted as described previously and comprising 20 subagendas. The process of local/municipal/State conferences resulted in 24 documents emerging from each of the States. During the week before the conference, a group of 31 high-level rapporteurs (health professionals, including scientists) was convened to consolidate the final document, to be discussed and approved during the National Conference. This process was facilitated by software developed by the SUS Department of Data and Information Technology (Departamento de Informação e Informática do SUS -DATASUS). The tool allowed editing, additions, and suppressions to the text, keeping track of the original text and (very importantly) the names and States of the delegates proposing the changes. Color codes were generated automatically for amendments, suppressions, and substitutions as rapporteurs entered the modifications. As the Conference proceeded, the consolidated document was displayed on giant screens in the meeting rooms, so delegates could follow the proposed changes as they were included. All versions of the above documents were saved for further consultation. Our effort was to overcome the problem observed in most countries: not fully documenting the crucial intervening steps leading to the selection of research priority areas and topics, thus causing problems of reliability and credibility 7 .
Summary of conference debates: during the Conference, both the policy document and agenda were discussed and voted point by point, preceded by a broad debate. After three days of intense discussions, explanations, and deliberations, the policy document was approved 20 . The original policy document was expanded from 56 to 79 items after incorporating the proposals approved during the Conference. The only really contentious point in the policy document was the proposal to create a health research support agency. Most scientists and many policymakers agreed to the proposal, while community representatives strongly opposed it. This was the only point which put "science" on one side and the "community" on the other. The concern that the National Health Council could "lose control" of research funds was expressed by the opponents; the proposal was finally voted and rejected. As a result of this intense participatory process, many research topics were added to the agenda and three other sub-agendas emerged, with their corresponding detailed research topics: (a) Oral Health; (b) Health of African Descendents; and (c) Health of People with Disabilities, as shown in Table 3 . Not all topics proposed by patients' groups were approved, especially those regarding rare diseases. The Conference was a challenge for both scientists and community leaders. Never before had these social actors made such an effort to speak a common language, to interact in such depth, and to openly discuss their sometimes conflicting points of view.
Implementing the health research policy and agenda
The health research policy and agenda are currently orienting the allocation of Ministry of Health funds for scientific research and development. As stated previously, implementing these into programs and projects has been the main goal since the beginning. In the period 2003-2005, the DECIT/Ministry of Health launched several calls for proposals, as shown in Table 3 .
In 2003, before the policy and agenda were approved, there were some investments to support research projects on pressing issues. The DECIT/Ministry of Health financed projects for the National Research Taskforce on Dengue Fever and nine projects for the Brazilian Tuberculosis Network, as well as 148 small operational research projects for the SUS (Table 3) . Research investment in the Dengue Fever Taskforce was shared with the Ministry of Science and Technology.
Many of the subsequent calls for proposals (2004) (2005) were run jointly by DECIT/Ministry of Health and the Ministry of Science and Technology; one (01. Indigenous Peoples' Health) was funded by DECIT/Ministry of Health and the National Health Foundation (Fundação Na- (Table 3) .
In 2004 the Ministry of Health also supported some projects from sub-agenda 13. Health Industrial Complex, including the development of some vaccines prioritized by the National Immunization Program, diagnostic kits for TB and HCV, NAT tests for HIV, monoclonal antibodies related to blood transfusions, and clotting factors by recombinant technology. Also worthy of mention is the partnership with the Brazilian Cochrane Initiative in order to strengthen the evidence-based process of technological incorporation into the SUS.
In 2004, a budget of some US$25 million was invested by DECIT to support health research and development. It was wholly disbursed, and an important point is the operational cost of running such a program. Out of the total budget, the amount spent directly to finance research corresponded to 97.6%. The majority of the financial operations described above were performed with technical advice and operational cooperation from two Federal researchfinancing agencies, namely the CNPq and the National Agency for Technological Development (Financiadora de Estudos e Projetos -FINEP), both under the Ministry of Science and Technology.
During this period the DECIT/Ministry of Health relied on a staff of 34 to implement the agenda, hold the 2 nd National Conference on Science, Technology and Innovation in Health, and implement research support (calls for proposals, direct contracts, etc). The group consisted primarily of professionals with graduate diplomas and experience in research (3 PhDs, 17 Masters, and 5 undergraduates), besides 2 public relations professionals and 7 administrative clerks. Personnel costs were not included in the above-mentioned budget figures for the Department.
Conclusions
The four main functions utilizing knowledge to improve health and health equity are stewardship, financing, creating and sustaining resources, and producing and using research 15 .
We have described how these objectives were accomplished in Brazil including strong social participation in the process to promote equity in the policy and agenda. Given adequate political and financial support, it was possible to accomplish this in a three-year period. A process was thus launched to resituate the Ministry of Health in Brazilian health research efforts. The remaining challenge is to make these initial steps permanent and sustainable. 
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